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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Peng-Sheng Chen 

Serial No. Unassigned 

Date Filed: November 30, 2001 

For: AN ANIMAL MODEL SYSTEM FOR ARTIFICIALLY 

INDUCING A HEART ARRHYTHMIA 

Group Art Unit: 
Examiner: 

PRELIMINARY AMENDMENT 

CERTIFICATE OF EXPRESS MAILING 

I HEREBY CERTIFY THAT THIS PAPER OR FEE IS BEING DEPOSITED WITH THE UNITED 
STATES POSTAL SERVICE "EXPRESS MAIL POST OFFICE TO ADDRESSEE" SERVICE 
UNDER 37 CFR 1 10 ON THE DATE AND LABEL INDICATED BELOW AND IS ADDRESSED TO 
BOX PATENT APPLICATION, THE ASSISTANT COMMISSIONER FOR PATENTS, 
WASHINGTON, D C. 20231- ^ 

DECEMBER 27. 2001 ^^UCt^U^^ EL 773 911 846 US 

DATE OF DEPOSIT & SIGNATURE SHIRLEY DOW EXPRESS MAIL LABEL NO 

Dear Sir or Madam: 

This Preliminary Amendment is filed with a continuation application of pending U.S. 
Serial No. 09/307,230, filed May 7, 1999. The continuation application filed herewith is 

« 

directed to claims 33-42 originally submitted in Applicant's Request for Continued 
Examination in 09/307,230, which Applicant mailed on June 14, 2001. 

The Examiner is respectfully requested to consider the following amendments and 
remarks. 

AMENDMENT 

A Version With Markings To Show Changes Made is attached at pages 8-11, after 
Applicant's Remarks. Page and line numbers refer to the specification attached herewith. 

IN THE SPECIFICATION : 

At page 1, please delete the title, and insert therefor: 

-AN ANIMAL MODEL SYSTEM FOR 
ARTIFICIALLY INDUCING A HEART ARRHYTHMIA-. 



BOX PATENT APPLICATION 
Assistant Commissioner for Patents 
Washington, D. C. 20231 
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At page 1 5 lines between the title and "Field of the Invention", please insert the 
following new section: 

-CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of U.S. nonprovisional application 09/307,230 filed 
May 7, 1999. This application is also related to U.S. Serial No. 09/884,520, filed June 18, 
2001, and to U.S. Serial No. 09/884,212, filed June 18, 2001.-. 

At page 1, line 23 - page 2, line 12, please delete the existing paragraph, and insert 
therefor: 

-Accordingly, it would be highly desirable to develop techniques for preventing VT 
from occurring, particularly phase two VT in a patient having an MI and, if VT does occur, 
for preventing the VT from transitioning to a VF. One technique employed in an attempt to 
prevent VT from occurring is overdrive pacing of the heart. With overdrive pacing, the 
heart is paced at a rate higher than its intrinsic pacing rate. If VT nevertheless occurs, one or 
more electrical cardioversion pulses are typically applied to the heart in an attempt to 
terminate the VT so that the VT does not transition to VF. If VF nevertheless occurs, one or 
more stronger electrical defibrillation pulses are typically applied to the heart in an attempt 
to terminate the VF thereby preventing SCD. Hence, for patients that have an MI, 
particularly a significant one, an implantable cardioverter-defibrillator (ICD) is often 
implanted into the patient. The ICD includes components for overdrive pacing the heart and 
for detecting VT or VF and for administering the appropriate therapy. However, the need to 
frequently overdrive pace the heart and to deliver cardioversion or defibrillation pulses can 
quickly deplete the battery power of the ICD requiring frequent replacement. Also, the 
therapies administered by the ICD, particularly the application of cardioversion pulses, may 
be extremely painful to the patient. Moreover, in some cases, the conventional therapy 
provided by the ICD is not sufficient to prevent or terminate VF and, accordingly, the patient 
succumbs to SCD.—. 
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At page 5, lines 5-23, in the Summary of the Invention, please delete the existing 
paragraph beginning with "by creating an AV block and an MI within the heart of an adult 
canine test subject . . and replace it with the following paragraph: 

-By creating an AV block and an MI within the heart of an adult canine test subject, 
then stimulating nerve growth within the left stellate ganglion of the subject using NGF, it 
has been found that there is a significant increase in the likelihood of SCD arising from 
phase two ventricular arrhythmias. It is believed that the SCD of the test subject arises in a 
manner very similar to circumstances wherein SCD occurs in human patients subject to a 
previous ML Thus, the method permits SCD to be induced within test animals in a manner 
facilitating the collection of data pertinent to conditions within the heart arising prior to SCD 
and for testing techniques intended to prevent SCD, particularly techniques intended to 
prevent phase two VT and VF within patients subject to a previous ML Hence, other aspects 
of the invention are directed to methods for collecting data pertinent to predictors of 
arrhythmias, particularly phase two VT and VF in patients subject to a previous MI, to 
facilitate development of techniques for predicting and preventing the arrhythmias. Still 
other aspects of the invention are directed to methods for testing techniques intended to 
predict or prevent the onset of arrhythmias, again particularly phase two VT and VF in 
patients subject to a previous ML An animal model system for artificially inducing a heart 
arrythmia is also provided. Still other objects, advantages and features of the invention will 
be apparent from the detailed descriptions which follow in combination with the attached 
drawings.—. 

At page 10, lines 3-21, please delete the paragraph, and insert the following 
paragraph therefor: 

—Whether or not SCD ultimately occurs, signals recorded during step 114 may be 
analyzed for the purpose of identifying any unique patterns within the heart signals which 
may serve as predictors for subsequent episodes of ventricular arrhythmia. For example, 
analysis of heart signals of a large number of animal test subjects wherein phase two VT 
occurs may reveal a correlation between certain features of the pre-VT heart signals and the 
subsequent occurrence of VT. If so, an ICD can be programmed to predict imminent VT in 
human patients based upon a detection of similar features of the heart signal and to apply 
preventative therapy, such as overdrive pacing, only if VT is predicted. Hence, unnecessary 
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overdrive pacing is avoided. As another example, analysis of heart signals of a large number 
of animal test subjects wherein a VT to VF transition occurs may reveal a correlation 
between certain features of the pre-transition heart signals and the subsequent transition 
from VT to VF. If so, an ICD can be programmed to predict the imminent transition to VF 
in human patients based upon a detection of similar features of the pre-transition heart signal 
and to apply preventative therapy, such as aggressive cardioversion therapy, only if the 
transition to VF is expected. Hence, unnecessary cardioversion therapy is avoided. By 
using these and other predictive techniques, the lifetime of the power supply of the ICD can 
be extended and pain or discomfort associated with unnecessary therapy can be avoided.-. 

M 

O At P a S e 1 1> lines 19-29, please delete the paragraph and insert the following 

r] paragraph therefor: 

g -What has been described are various techniques for increasing the likelihood of 

M ventricular arrhythmias in animal test subjects, particularly phase two VT arrhythmias of the 
i* type that often trigger VF and consequently SCD. Aspects of the techniques have been 
described primarily with reference to the flowchart of FIG. 2. Each block within the 
flowchart illustrates both a method step and an apparatus element for performing the method 
u step. Specific method steps may be performed, as described above, using an ICD, osmotic 
pump, ablation catheter, coronary artery ligature or other suitable devices. Many of the 
method steps need not necessarily be performed in the order illustrated. For example, the 
order in which the AV block and MI are created can be reversed. As another example, the 
order in which the osmotic pump and ICD are implanted can also be reversed.-. 

In the Abstract, beginning at page 14, line 1, please delete the section in its entirety, 
and insert therefor the following: 
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-ABSTRACT OF THE DISCLOSURE 

A method is described for increasing the likelihood of the occurrence of an 
arrhythmia in a heart, particularly a ventricular arrhythmia of the type leading to Sudden 
Cardiac Death. The method includes the steps of creating an atrioventricular block in the 
heart of an animal test subject, inducing a myocardial infarction in the heart of the test 
subject, and then stimulating myocardial hyperinnervation the test subject. In a specific 
example described herein, the atrioventricular block is created by ablating the 
atrioventricular node of the heart using an ablation catheter. The myocardial infarction is 
induced by ligating the left anterior descending portion of the coronary artery. Myocardial 
hyperinnervation is stimulated by application of Nerve Growth Factor or other neurotrophic 
vectors to the left stellate ganglion. The test subject is an adult canine. By creating an 
atrioventricular block and a myocardial infarction within the heart of an adult canine test 
subject, then stimulating nerve growth within the left stellate ganglion of the subject using 
Nerve Growth Factor, it has been found that there is a significant increase in the likelihood 
of Sudden Cardiac Death arising from ventricular arrhythmias. It is believed that the Sudden 
Cardiac Death of the test subject arises in a manner very similar to circumstances wherein 
Sudden Cardiac Death occurs in human patients subject to a previous myocardial infarction, 
thus, an animal model system for artificially inducing a heart arrhythmia is also disclosed. 
Thus, the method and animal model system facilitate the collection of data pertinent to 
conditions within the heart arising prior to Sudden Cardiac Death and for developing and 
testing therapies intended to prevent Sudden Cardiac Death.-. 
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REMARKS 

Applicant's Preliminary Amendment is submitted together with a continuation 
application containing Claims 1-10, originally submitted as Claims 33-42 with Applicant's 
Request for Continued Examination of U.S. Serial No. 09/307,230, which Applicant mailed 
on June 14, 200 1. Because said claims were directed to subject matter pertaining to a 
different art unit, Applicant's attorney and Examiner George Evanisko of Art Unit 3762 
agreed during a telephonic conference on August 21, 2001, that said claims would be 
canceled without prejudice, with the understanding that prosecution of said claims could 
resume in a continuation application. As such, Claims 1-10 have not previously been 
examined on the merits and are presented with the specification submitted herewith. 

The specification submitted herewith also incorporates amendments made in a 
Response to Office Action in 09/307,230, mailed April 12, 2001, that correct misspelling 
("arrythmia") of the word "arrhythmia" in such numerous places as this obvious 
typographical error occurred. The text of the amended specification submitted herewith has 
been reformatted, as to page and line numbering, to facilitate its examination. Additionally, 
for the convenience of the Examiner, Applicant has also submitted a copy of the 
specification as originally filed on May 7, 1999 (Attachment A). 

The amendment of the title (at page 1, line 1), in the Summary of the Invention (at 
page 5, lines 20-21), and in the Abstract of the Disclosure (at page 14, line 19) is to bring 
these into conformity with the current claims 1-10. 

Amendments at page 1, lines 24 and 27; at page 10, line 4, and at page 11, line 29, 
are to correct obvious typographical errors. 

At page 1, line 3, Applicant has added continuing data explaining the relationship to 
U.S. Serial No. 09/307,230 and other related applications. 

Applicant believes that no new matter is introduced by the amendments made herein. 
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In view of the above amendments and remarks, it is submitted that this application is 
now ready for allowance. If, in the opinion of the Examiner, a telephone conference would 
expedite the prosecution of the subject application, the Examiner is invited to call the 
undersigned attorney at (213) 896-6665. 



SIDLEY AUSTIN BROWN & WOOD 

555 West Fifth Street 

Los Angeles, California 90013-1010 

Ofc: 213-896-6665 

Fax: 213-896-6600 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE SPECIFICATION: 

At page 1, please delete the title and insert therefor: 

-[METHOD AND APPARATUS FOR INDUCING VENTRICULAR 
ARRHYTHMIAS IN TEST ANIMALS1AN ANIMAL MODEL SYSTEM 
FOR ARTIFICIALLY INDUCING A HEART ARRHYTHMIA -. 

At page 1, lines between the title and "Field of the Invention", please insert the 
following new section: 

- CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation of U.S. nonprovisional application 09/307,230 filed 
May 7, 1999. This application is also related to U.S. Serial No. 09/884.520, filed June 18. 
2001, and to U.S. Serial No. 09/884.212, filed June 18. 2001. -. 

At page 1, line 23-page 2, line 12, please delete the existing paragraph, and insert 
therefor: 

--Accordingly, it would be highly desirable to develop techniques for preventing VT 
from occurring, particularly phase two VT in a patient[s] having an MI and, if VT does 
occur, for preventing the VT from transitioning to a VF. One technique employed in an 
attempt to prevent VT from occurring is overdrive pacing of the heart. With overdrive 
pacing, the heart is paced at a rate higher than its intrinsic pacing rate. With overdrive 
pacing, the heart is paced at a rate higher than its intrinsic pacing rate. If VT nevertheless 
occurs, one or more electrical cardioversion pulses are typically applied to the heart in an 
attempt to terminate the VT so that the VT does not transition to VF. If VF nevertheless 
occurs, one or more stronger electrical defibrillation pulses are typically applied to the heart 
in an attempt to terminate the VF thereby preventing SCD. Hence, for patients that have an 
MI, particularly a significant one, an implantable cardioverter-defibrillator (ICD) is often 
implanted into the patient. The ICD includes components for overdrive pacing the heart and 
for detecting VT or VF and for administering the appropriate therapy. However, the need to 
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frequently overdrive pace the heart and to deliver cardioversion or defibrillation pulses can 
quickly deplete the battery power of the ICD requiring frequent replacement. Also, the 
therapies administered by the ICD, particularly the application of cardioversion pulses, may 
be extremely painful to the patient. Moreover, in some cases, the conventional therapy 
provided by the ICD is not sufficient to prevent or terminate VF and, accordingly, the patient 
succumbs to SCD.— . 

At page 5, lines 5-23, in the Summary of the Invention, please delete the existing 
paragraph beginning with "by creating an AV block and an MI within the heart of an adult 
canine test subject . . and replace it with the following paragraph: 

--By creating an AV block and an MI within the heart of an adult canine test subject, 
then stimulating nerve growth within the left stellate ganglion of the subject using NGF, it 
has been found that there is a significant increase in the likelihood of SCD arising from 
phase two ventricular arrhythmias. It is believed that the SCD of the test subject arises in a 
manner very similar to circumstances wherein SCD occurs in human patients subject to a 
previous ML Thus, the method permits SCD to be induced within test animals in a manner 
facilitating the collection of data pertinent to conditions within the heart arising prior to SCD 
and for testing techniques intended to prevent SCD, particularly techniques intended to 
prevent phase two VT and VF within patients subject to a previous MI. Hence, other aspects 
of the invention are directed to methods for collecting data pertinent to predictors of 
arrhythmias, particularly phase two VT and VF in patients subject to a previous MI, to 
facilitate development of techniques for predicting and preventing the arrhythmias. Still 
other aspects of the invention are directed to methods for testing techniques intended to 
predict or prevent the onset of arrhythmias, again particularly phase two VT and VF in 
patients subject to a previous ML An animal model system for artificially inducing a heart 
arrythmia is also provided. [Apparatus embodiments of the invention are also provided.] 
Still other objects, advantages and features of the invention will be apparent from the 
detailed descriptions which follow in combination with the attached drawings.--. 
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At page 10, lines 3-21, please delete the existing paragraph, and insert the following 
paragraph therefor: 

—Whether or not SCD ultimately occurs, signals recorded during step 114 may be 
analyzed for the purpose[d] of identifying any unique patterns within the heart signals which 
may serve as predictors for subsequent episodes of ventricular arrhythmia. For example, 
analysis of heart signals of a large number of animal test subjects wherein phase two VT 
occurs may reveal a correlation between certain features of the pre-VT heart signals and the 
subsequent occurrence of VT. If so, an ICD can be programmed to predict imminent VT in 
human patients based upon a detection of similar features of the heart signal and to apply 
preventative therapy, such as overdrive pacing, only if VT is predicted. Hence, unnecessary 
overdrive pacing is avoided. As another example, analysis of heart signals of a large number 
of animal test subjects wherein a VT to VF transition occurs may reveal a correlation 
between certain features of the pre-transition heart signals and the subsequent transition 
from VT to VF. If so, an ICD can be programmed to predict the imminent transition to VF 
in human patients based upon a detection of similar features of the pre-transition heart signal 
and to apply preventative therapy, such as aggressive cardioversion therapy, only if the 
transition to VF is expected. Hence, unnecessary cardioversion therapy is avoided. By 
using these and other predictive techniques, the lifetime of the power supply of the ICD can 
be extended and pain or discomfort associated with unnecessary therapy can be avoided.—. 

At page 11, lines 19-29, please delete the paragraph and insert the following 
paragraph as follows: 

—What has been described are various techniques for increasing the likelihood of 
ventricular arrhythmias in animal test subjects, particularly phase two VT arrhythmias of the 
type that often trigger VF and consequently SCD. Aspects of the techniques have been 
described primarily with reference to the flowchart of FIG. 2. Each block within the 
flowchart illustrates both a method step and an apparatus element for performing the method 
step. Specific method steps may be performed, as described above, using an ICD, osmotic 
pump, ablation catheter, coronary artery ligature or other suitable devices. Many of the 
method steps need not necessarily be performed in the order illustrated. For example, the 
order in which the AV block and MI are created can be reversed. As another example, the 
order in which the osmotic pump and ICD are implanted [can be] can also be reversed.—. 
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In the Abstract, beginning at page 14, line 1, please delete the section in its entirety, 
and insert therefor the following: 

--ABSTRACT OF THE DISCLOSURE 

A method is described for increasing the likelihood of the occurrence of an 
arrhythmia in a heart, particularly a ventricular arrhythmia of the type leading to Sudden 
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Cardiac Death. The method includes the steps of creating an atrioventricular block in the 
heart of an animal test subject, inducing a myocardial infarction in the heart of the test 
subject, and then stimulating myocardial hyperinnervation the test subject. In a specific 
example described herein, the atrioventricular block is created by ablating the 
atrioventricular node of the heart using an ablation catheter. The myocardial infarction is 
induced by ligating the left anterior descending portion of the coronary artery. Myocardial 
hyperinnervation is stimulated by application of Nerve Growth Factor or other neurotrophic 
vectors to the left stellate ganglion. The test subject is an adult canine. By creating an 
atrioventricular block and a myocardial infarction within the heart of an adult canine test 
subject, then stimulating nerve growth within the left stellate ganglion of the subject using 
Nerve Growth Factor, it has been found that there is a significant increase in the likelihood 
of Sudden Cardiac Death arising from ventricular arrhythmias. It is believed that the Sudden 
Cardiac Death of the test subject arises in a manner very similar to circumstances wherein 
Sudden Cardiac Death occurs in human patients subject to a previous myocardial infarction^ 
thus, an animal model system for artificially inducing a heart arrhythmia is disclosed. Thus, 
the method and animal model system facilitate^] the collection of data pertinent to 
conditions within the heart arising prior to Sudden Cardiac Death and for developing and 
testing therapies intended to prevent Sudden Cardiac Death.--. 
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